Working mothers experience several barriers to physical activity. If these barriers can be identified by occupational health nurses and they can partner with working mothers to reduce these perceived barriers, the health of these workers can be improved and chronic disease risk prevented. The purpose of this study was to measure the effect of self-regulatory efficacyon physical activity among working mothers and to describe specific barriers to physical activity. The Barriers Specific Self-Efficacy Scale (BARSE) and the Kaiser Physical Activity Survey (KPAS) were used to measure the variables.
Applying Research to Practice
Working mothers face multiple barriers to physical activity, increasing their vulnerability to the effects of a sedentary lifestyle. Working mothers who had high levels of self-efficacy also had high levels of physical activity. Specific barriers identified included schedule conf licts, difficulty getting to the exercise location, and disliking exercise. Occupational health nurses should focus interventions on these barriers. remained similar between 1997 (40%) and 2006 (39%) (U.S. Department of Health and Human Services, Public Health Service, 2008) . Women in the United States remain less physically active than men, with only 40% reaching the recommended activity level (Godfrey & Nelson , 2009) .
This study explored self-efficacy as a predictor of physical activity and a means of identifying barriers to physical activity among working mothers. Self-efficacy has been strongly supported theoretically as an important predictor of physical activity (Pender, Murdaugh, & Parsons, 2006) . Research on self-efficacy and physical activity both in the general population (Keller, Fleury, Gregor-Holt, & Thompson, 1999) and among workers (Kaewthummanukul & Brown, 2006) has been published. Further support for the concept of self-efficacy in relation to physical activity can be found in the 2008 "Physical Activity Guidelines," which directs the attention of health care professionals to self-efficacy as one of four simple themes to promote physical activity (U.S. Department of Health and Human Services, 2008) . In addition , the value of worksites in promoting physical activity and cost savings to all stakeholders has become increasingly recognized . This study is directly applicable to occupational health nursing practice. Following a description of the study, the measurement of self-efficacy and identification of barriers to physical activity for both individuals and groups are described.
THEORETICAL FRAMEWORK
The conceptual framework used to guide this study was Pender's (1996) revised Health Promotion Model (HPM) because its purpose is to identify factors influencing health -promoting behavior as the outcome variable . In this study, physical activity was the health-promoting behavior and outcome variable. The HPM has been widely used in exercise and physical activity studies, and in one worksite study, the entire model explained 59% of the variance in exercise (Pender, Walker, Frank-Stromberg, & Sechrist, 1990) . The model proposes that health-promoting behavior is influenced by individual characteristics and experiences as well as behavior-specific cognitions and affect. Self-efficacy, adopted from social cognitive theory, is proposed in the model to motivate health-promoting behavior directly by altering expectations and indirectly by impacting perceived barriers. Self-efficacy is defined as "beliefs in one's capabilities to organize and execute the courses of action required to produce given attainments" (Bandura , 1997, p. 3) . Pender, Bar-Or, Wilk, and Mitchell (2002) reported that self-efficacy was a significant determinant of health-promoting behavior in 86% of the studies they reviewed . Dombrowski (2006) previously hypothesized that several characteristics within the above two categories would predict physical activity among working mothers. Number and ages of children fell under individual characteristics; interrole conflict, three categories of time management, and self-efficacy fell under behavior-specific cognitions and affect. These variables were selected based on theoretical relevance to working mothers and support from the literature. With the exception of self-efficacy, none of the variables were found to predict physical activity in the sample population and are described elsewhere (Dombrowski, 2006) .
LITERATURE REVIEW
This literature review spans two decades (1990 to 2009) and includes research on the physical activity of women as well as self-efficacy and physical activity. Although the literature is strongly supportive of the association between self-efficacy and physical activity, few quantitative studies of working mothers were found, and only one was published in the past 5 years (Sharpe et al., 2008) .
PhyslcslActivityAmong Women
Physical activity was defined as "bodily movement produced by the contraction of skeletal muscle that increases energy expenditure above the basal level. Physical activity can be categorized in various ways, including type, intensity, and purpose" (U.S. Department of Health and Human Services, 1996) . Studies of variables related to physical activity have proliferated across many disciplines in the past two decades. The major limitation of these studies has been in measuring physical activity; many instruments were confined to leisure-time activities and did not measure habitual physical activity, or activity beyond a few months. This is a relevant limitation for studies of working mothers whose activities involving their occupation, childcare, or housework may not be captured by leisure-time physical activity measures and surveys. When all activities are considered, the energy expenditure of women exceeds that of men (Sternfeld, Ainsworth, & Quesenberry, 1999) . Support for a broad measure of physical activity was noted in a review of II studies of physical activity in employee populations (Kaewthumrnanukul & Brown, 2006) . 1\\'0 studies broadened the definition of activity to include childcare and household activities (Ainsworth, Sternfeld, Richardson, & Jackson, 2000; Bull, Eyler, King, & Brownson, 2001) . The study by Ainsworth et al. (2000) was limited by the lack of diversity in age and ethnicity, but established the validity and reliability of a new instrument, the Kaiser Physical Activity Survey (KPAS), designed to measure women's activities.
Self-efflcacy
In this study, self-efficacy was theoretically defined as self-regulatory efficacy: "the ability to guide and motivate oneself to get things done that one knows how to do . . . regularly, in the face of varied dissuading conditions" (Bandura, 1997, p. 43) . Bandura (1997) illustrated self-regulatory efficacy with continuing exercise despite fatigue, bad weather, or having more interesting things to do. These "dissuading conditions" or barriers are relevant for women who are working full-time and raising children, as multiple responsibilities may interfere with being physically active. According to Bandura (1997) , self-efficacy instruments must measure a particular behavior, rather than general selfefficacy, to be useful in predicting an outcome behavior. They must also have adequate validity and reliability.
Two integrated reviews found a positive relationship between efficacy and exercise in 27 studies and II studies, respectively (Keller et al, 1999; Kaewthummanukul & Brown, 2006) . However, variation in meeting the criteria for valid, reliable, and theoretically congruent self-efficacy measures has been a research limitation in the majority of studies that sought to measure habitual physical activity. One study of working women used a valid and reliable self-efficacy measure and identified specific barriers to exercise (e.g., finding an activity that can be enjoyed in bad weather and finding the time to fit exercise into their schedules) (Purath, 2006) . In summary, although physical activity studies are abundant in the literature, the few extant studies of working mothers were limited by a lack of diversity in the sample population, divergent conceptualizations and measurement of self-efficacy, and physical activity measures too narrow for the population of working mothers.
PURPOSE
In this study, the researcher examined the predictive ability of a type of self-efficacy, self-regulatory efficacy, that facilitates regularly overcoming barriers to a particular activity. The outcome variable in this study was a broad measure of physical activity in four domains of women's lives: housework/caregiving, occupational, active living habits, and sports/exercise. The purpose of the study was to measure the effect of self-regulatory efficacy on physical activity in a diverse population of working mothers and to describe specific barriers to physical activity.
METHODS
A one-group correlational design was used to measure the relationship between self-efficacy and physical activity via surveys of an employed population. Workers were asked to complete the surveys once. These women were recruited from worksites in a county government and public school system located in the South Atlantic region of the United States. The county government and school system employ a racially and ethnically diverse group of approximately 3,700 and 4,070 workers, respectively.
Procedure and Inclusion Criteria
Prior to recruitment and data collection, letters of permission were obtained from the county government's AAOHN JOURNAL· VOL. 59, NO.4, 2011 Health Promotion Manager, the Division Chief of Employee Services, and the school system's Assistant Director for Assessment in the Planning and Evaluation Office. Approval was also obtained from the School of Nursing and Committee for the Protection of Human Subjects at The Catholic University of America. For county employees, information about the study was posted on the county's website and flyers were distributed at health screening events. For employees who missed the health screenings, a second recruitment method involved the potential participants contacting the researcher bye-mail to arrange an appointment to complete the surveys. Participants received a $5 grocery gift card after completing the surveys.
All female employees were recruited at the health screenings and then at several different worksite substations (i.e., police department, county health department, and county school system). Criteria for inclusion in the study were (a) married women currently living with their spouses; (b) one or more children younger than 18 years living at home; (c) employed full-time, 35 or more hours per week (U.S. Department of Labor, 1998); (d) not pregnant or having a physical disability limiting exercise ability; (e) able to speak, read, and write English; and (f) living in the United States since age 12. The latter criterion controlled for the effect of multiculturalism on variables in the study and ensured that participants had been raised with similar sociocultural ideologies.
Sample
Sample size for hypothesis testing using power analysis for multiple regression statistics (Cohen, Cohen, West, & Aiken, 2003) was determined to be 109 using a power of 0.80 and a population effect size of r =0.15. Screening of 117 women prior to administration of surveys indicated that two were not eligible due to being older than 60 years and five were not eligible due to the ages of their children being greater than 18 years. A purposive sample of 110 women (return rate, 94%) recruited from the population of female county government and school system employees remained. All 110 women were eligible for the study and completed all survey questions.
Instruments
Self-efficacy. Self-regulatory efficacy, a specific category of self-efficacy, was measured using the Barriers Specific Self-Efficacy Scale (BARSE). This scale measures individuals' confidence in their ability to continue exercising three times per week in the face of barriers to participation (McAuley, 1992) . The scale consists of 13 items, with responses listed from 0 to 100% at intervals of 10%. In this study of working mothers, a response of 100% indicated the mother was completely confident that she could continue exercise if presented with the barrier named in the item. Possible scores range from 0 to 1,300, with a high score representing high self-efficacy. Cronbach's alpha reliability coefficient for the scale was reported to be 0.88 (McAuley, 1992) . In this study, the reliability for the total scale was 0.92. Validity of the BARSE was demonstrated by all items on the scale having high (0.20 or higher) item-total correlations, indicating that all of the items measured the same construct (Nunnally, 1967) , self-efficacy for exercise in the face of barriers. Kaiser Physical Activity Survey (KPAS) . Physical activity in the sample of working mothers was measured using the KPAS, which is significantly correlated with physiological measures (Ainsworth et al., 2000) . It has 42 items in four indices: housework/caregiving (11 items), occupational (12 items), active living habits (4 items), and sports/exercise (15 items). Most items have Likerttype responses ranging from I (never) to 5 (always), although a few items inquire about frequency and duration of exercise. The outcome variable in this study was the total score, consisting of the four-index summary with a potential score range of 0 to 20. The authors of the instrument reported test-retest reliability of the summary index to be 0.83 (Sternfeld et al., 1999) . In this study, the coefficient was 0.87, indicating strong test-retest reliability, which was consistent with the results and type of testing performed by the authors of the KPAS.
Data Analysis
All statistical analyses were performed using the Statistical Package for Social Sciences (SPSS) for Windows, version 13.0. The dependent variable was physical activity. Multiple regression analysis was performed. All hypotheses were tested at the .05 level of significance. The following hierarchical model was used for the ordering of the independent variables into the regression equation: (a) age and education in years (blocking variables); (b) selfefficacy; (c) time management behavior (Perceived Control of Time, Setting Goals and Priorities, and Mechanics of Time Management); (d) interrole conflict (Work-Family and Family-Work Conflict); (e) number of children; and (f) ages of children (Dombrowski, 2006) .
RESULTS

Description of the Sample
Ofthe 110 women in this sample, the majority (54.5%)
were between 34 and 44 years old (M = 41 years; range = 26 to 58 years). Women in this study came from five racial backgrounds, with White women representing nearly two thirds (63.6%) and African American women representing nearly one third (31%). Five individuals reported being from more than one race, AsianlPacific Islander or American Indian/Alaska Native, and 10 others (9%) indicated they were of Hispanic origin. All of the women had a high school education or beyond, with more than half (52.8%) reporting between 16 and 18 years of education. The mean years of education was 16.2 (SD =2.6). The majority of the women (82.7%) had either one or two children, and more than half of the first-born children (62%) were 10 years or older. In terms of employment characteristics, 80% of the participants worked between 40 and 44 hours per week, and 92% reported low physical activity on the job, primarily in human service occupations such as social work or clerical work. Fewer than 10% of the women reported job duties involving moderate physical activity, such as clinic nursing or tree maintenance.
Evaluation of Instruments and Relationships Among Variables
Barriers Specific Self-Efficacy Scale (BARSE) . In this sample of working mothers, high item-total correlations on the BARSE (range =0.41 to 0.76) indicate that the items measured the same construct (Nunnally, 1967) , which was self-efficacy for exercise in the face of barriers. In this sample, Cronbach's alpha reliability coefficient for the total scale was 0.92.
Women experienced self-efficacy for exercise in the face of barriers less than half of the time, as indicated by a mean score of only 44.3% (576.4 of a possible 1,300) on total self-efficacy. On six of the 13 items, women scored below 39% (scale =0 to 100%), meaning they were not confident they could continue exercising for the next 3 months in the face of specific barriers. These barriers were indicated in items 2, 4, 5, 8, 9, and 10, which focused on schedule conflicts and lack of exercise enjoyment.
Kaiser Physical Activity Survey (KPAS). Descriptive statistics for this sample on the KPAS are presented in Table 1 . Mean scores on each of the four indices were similar. The potential range of scores on each index was 1.0 to 5.0, although the actual scores ranged from 2.5 (occupational) to 2.8 (both housework/caregiving and sports/exercise). These scores indicated that, on average, women engaged in a medium amount of physical activity in all four domains of their lives. The mean total score of 10.7 (potential range = 4 to 20) also indicated a medium amount of physical activity in this sample. Standard deviations were low, showing similarity among respondents in the sample regarding activity levels in the four domains. The raw data indicated that the most frequently reported sport or exercise was walking, followed by aerobic activity such as dancing or using aerobic machines. In this sample, Cronbach's alpha reliability coefficient of 0.45 was low, most likely reflecting that each index is different from the others. Test-retest reliability was found to be strong (0.87) in this sample and slightly higher than the same test (0.83) done by Ainsworth et al. (2000) .
Relationship Among Variables. Multiple regression analysis was used to understand the predictive ability of the independent variables on the dependent variable (Dombrowski, 2006) . Table 2 displays the hierarchical multiple regression analysis, with age and education in years entered first as blocking variables. Score on the BARSE was entered next. The F value associated with self-efficacy entering the equation (F change) was strong: F(l, 106) =34.03, p < .001. The R 2 change for this step was 0.239, indicating that 23.9% of the variance in physical activity was explained by the BARSE score. The F change associated with the other variables entering the equation was not significant. The blocking and independent variables-s-age and education in years, time management behavior, interrole conflict, and number and ages of children in the household-only explained an additional 4.8% of the variance in physical activity and were not significant predictors of physical activity.
DISCUSSION
The revised HPM is one of the most commonly used theoretical frameworks in studies of physical activity (Kaewthummanukul & Brown, 2006; Pender et al., 2006) . This study's major finding was that self-efficacy explained 23.9% of the variance in physical activity, which supports the HPM conceptualization of self-efficacy as a AAOHN JOURNAL· VOL. 59, NO.4, 2011 direct facilitator of physical activity. The level of self-efficacy predicted the level of physical activity. Occupational health nurses can use this finding by focusing on increasing self-efficacy in their client population.
The second major finding in this study was that working mothers expended a medium amount of energy in four domains of their lives, but did not meet current recommendations for cardiorespiratory endurance, muscular strength, and flexibility. Occupational health nurses can apply this finding by assessing the duration, intensity, and type of physical activity in their client population. Although most of the working mothers in this study were only somewhat active, they expended as much energy in housework/caregiving as they did in sports/exercise. This may contribute to maintaining caloric balance, but housework/caregiving activities are considered to be light in intensity and insufficient for cardiorespiratory fitness (Ainsworth et al., 2000) . The results for the sports/exercise index indicated that approximately 60% of the women were not obtaining the recommended balance of aerobic and strengthening exercise. In this sample, nearly one fifth of the workers reported their work was physically "heavier" or "much heavier" than that of other women their age. However, job tasks for 91.8% of the sample were coded as "low" in physical intensity. This discrepancy between perceived and actual physical intensity of occupational activity suggests that some of the women felt they were already very active at work and therefore did not need to exercise during leisure time. Studies of other racially or ethnically diverse samples have proposed that recreational activity may be perceived by participants as redundant and of little value (Marshall et al., 2007; Sternfeld et al., 1999) . In addition, 42.7% of the sample reported feeling tired often or always after work, which individuals may have determined was the result of physical work rather than lack of sleep or the stress involved in being a working mother. Occupational health nurses can correct this perception by reviewing job tasks with employees and suggesting they incorporate exercise into their daily routine to combat fatigue and stress.
The third major finding was that the majority of women reported that most of the time they did not feel confident in their ability to continue physical activity when faced with barriers. Occupational health nurses should assess barriers by using the BARSE as described in Implications for Practice. In this study, the total mean score for selfregulatory efficacy, measured by the BARSE, was below the midpoint of the scale. A similar finding was noted in a study of physical activity predictors among older adults, in which participants reported rarely or sometimes using self-regulation strategies (Umstattd, Wilcox, Saunders, Watkins, & Dowda, 2008) . The most important barriers in this sample were schedule conflicts, difficulties getting to the exercise location, and disliking or being bored with an activity. In a recent qualitative study of physically active African American women, participants used "planning with flexibility" to address schedule and location conflicts, such as including more activities on weekends, going directly to the gym after work, and using a gym with childcare (Harley et aI., 2009) . Disliking or being bored with activities was addressed by the 2008 "Physical Activity Guidelines for Americans" (U.S. Department of Health and Human Services, 2008) . Health care providers are encouraged to assist clients in finding a "method of movement that is sustainable for the long term" (Godfrey & Nelson, 2009, p. 296 ).
The BARSE is theoretically congruent with Bandura's (1997) emphasis on self-regulatory efficacy and domain specificity. The strong predictive value of this instrument in the current study is supportive of the use of domain-specific (i.e., designed for exercise self-efficacy), rather than general, self-efficacy measures. Occupational health nurses will find the BARSE an easy-to-use, valid, and reliable instrument that also considers maintenance of activity over time, allowing the participant to anticipate current and immediate future barriers. This consideration was supported by a study of physical activity self-efficacy among breast cancer survivors, whose current barrier-specific self-efficacy was associated with current physical activity level (Rogers, McAuley, Courneya, & Verhulst, 2008) . Measurement of physical activity maintenance is a critical issue because exercise program loss rates may exceed 50% (O'Hea et aI., 2004) .
LIMITATIONS
This study responded to the call of "Healthy People 2010" (U.S. Department of Health and Human Services, 2000) for a racially mixed sample and had a stronger representation of African American women than other studies of working mothers reporting statistics on race or ethnicity (Marcus, Pinto, Simkin, Audrain, & Taylor, 1994; Speck & Looney, 2001; Sternfeld et aI., 1999) . Although educational attainment often varies by race or ethnicity (U.S. Department of Health and Human Services, 2000) , little variation in education was found within this sample. This lack of variation may have posed a limitation in that more highly educated women are more likely to seek information about health-promoting behaviors (U.S. Department of Health and Human Services, 2000) and may have been more eager to participate in the study than less educated women.
The KPAS total score, the dependent measure of physical activity in this study, was inclusive of enough activities in which women participate to be reliable (Dubbert, 2002) . However, differences among the four indices made the instrument cumbersome to score as a total measure.
IMPLICATIONS FOR PRACTICE
Occupational health nurses can use the knowledge gained from this study for individual physical activity assessment. They should begin by asking employees what types of activities they enjoyed as children and then ask them to consider returning to similar activities. Activities that can easily and regularly be built into daily life should be the focus. Shorter bouts of physical activity (10 to 15 minutes), as described in the 2008 "Physical Activity Guidelines for Americans" (U.S. Department of Health and Human Services, 2008) , may fit more easily into the busy lives of working mothers.
Occupational health nurses can use the BARSE for self-efficacy assessment and ongoing evaluation of individuals. Administering the BARSE is an excellent means of assessing self-efficacy for physical activity among individual employees who routinely visit the occupational health nurse. The instrument is easy to understand and requires only 5 minutes to complete. The BARSE may be copied and is easy to score. Once the results are collected, the occupational health nurse can identify "high barrier" and "low barrier" items for employees that may serve as a basis for individual counseling. Cognitive behavioral strategies (e.g., asking employees to list and implement ways to overcome personal barriers) have been shown to be effective in maintaining physical activity (Stadler, Oettingen, & Gollwitzer, 2009) . As physical activity becomes more habitual for employees, the BARSE should be used to periodically assess self-efficacy because approximately half of individuals will regress in their exercise behavior (O'Hea et aI., 2004) .
Occupational health nurses can use the BARSE for self-efficacy assessment and ongoing evaluation of groups. The identification of similar barriers to physical activity in groups of employees can be facilitated by collecting data using the BARSE. This information can be used to plan worksite physical activity interventions, which, in addition to health benefits, have been identified as having a significant economic impact on the organization. Two studies in 2003 demonstrated that as body mass index increased, so did health care spending for the general public (Finkelstein, Fiebelkorn, & Wang, 2003) and in a large corporation (Wang et aI., 2003) . Similarly, a recent study found that sedentary individuals incurred $2,000 more per year in health care costs (including insurance payments and subscriber liabilities) than indi-viduals who exercise daily (Bland, An, Foldes, Garrett, & Alesci, 2009) .
Disliking an activity program could be addressed by further surveying employees about exercise preferences. Difficulties getting to the exercise location could be addressed by expanding exercise class availability for employees or organizing a lunch-time walking group. Schedule conflicts might need to be addressed on an individual departmental level within the organization.
Future studies should include the design of a broad measure of physical activity for working mothers. The researcher recommends incorporating self-regulatory efficacy as a means of overcoming barriers to physical activity in an intervention study. This future study should include working mothers of diverse educational and racial or ethnic backgrounds and single mothers in an effort to use self-regulatory efficacy as a common aid for all working mothers.
